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(57) Abstract: Disclosed is a separation membrane exhibiting high separation 
performance while having a high permeation rate at the same time. Specifi- 
cally disclosed is a separation membrane comprising a porous base composed 
of a ceramic sintered material mainly containing alumina and a zeolite thin film 
formed over the surface of the porous base. This separation membrane is char- 
acterized in that the porous base comprises at least abase layer, and a foundation 
layer formed over the surface of the base layer as a foundation for the zeolite 
thin film, and the average pore size of the foundation layer is smaller than that 
of the base layer. 
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coon] ^mmiz.m%ftmmc$o\^xi^ mm^nw^co^m^mMmm^K 

200— 7000mV(m 2 -hr-atm)^fc5^£W^Ll\ i«90*L<^, tf]fB#?LS 
S#W^;tf^Sa®3M/^ 400— 7000m V (m 2 -hr-atm)-Cfc^i:^#®i:i- 

[0012] ±m^mm #7LfSfr^200m 3 /(m 2 -hr-atm) J^tV^if;^ 

7000mV(m 2 -hr-atm)^_h^i-§^, Xf*<D^C?L^r^#)3 , TO£ffl?L# 

T(D^gi#tt^^tL*V\ ^>fc#>, Sif#^Sil§M£r200— 7000m V(m 2 - 
hr-atm) ^M^rS^-bri^o Bi|fB#?LW^f*(^^*^M^400m 
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^i!-efc?>o ^I^M^tfBW^dsm^o. Sjum-efc^. TJMO W*B?L^dt 
m^o. G^nrCfe^ dtm/dsm^2^«9, -tfB<^M#^?i^i~§o -Lfetf>S8#£r 

^-rs-^w^u/ «fi ra\ 4(Dj^j?«T mm 

2(Z)W^a^dtm^W^hm^^H^¥^dsm^(DP#-e^:^^^-efe§ 0 d 
tm/dsm^i/3,£«9/h£l^1^ +^^3S^^H^Lfcif^-^h^#^ 

T«o *7t, dtm/dsm^lOJ:«9^V^^, Tfl&JS^ ^if^^hW^Hli^tt* 
[0034] Wffi&M* 

^y-^i-3(S16) 0 if^-7^hOM^(a^H))(DW#dsm^, flUfctfO. 3 
[0035] (2)^?L®*f* 
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W(SJB) l<Z>TO*ffl^te4— 12^ m^fc£<D#W*bC 6—8 ix mX&Z>(Dft£X) 

TffiiB2(DTO^?L#{*0. 4—1. 2/im-efc5©«L<>0. 5—0. 9 nrC£>3 
CO^XW^.Vi\ TiM2(Dj?:$mO- 200/im^&3<D/$W*bC 50 ju 
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m^m^m^x\^w^ti^^(DX0^<^\ ^.(Dfc^mm^7ox:^rxn 
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[oo4i] i/v*MtT/^-ru<D^/Pik (sio /ai o \cmm g 6^1-3 if^-fh^ia 

2 2 3 

[0043] (2)1mm®M 

M Xtt^F^ CSSU , (si9) c 7jniMj£te40-200°C7)W 

ifcLC 8O-15O°C^j;i90^bV\ ^mum^40°C^mXh^t, W-fh^^ 
y — Sr 1 00°C® (DM *—Y?\<>—z?^ Xim^X%£\ \ 

[0044] [3]if^M-HH 
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SrWjfrrs-etf-^-YhSf&tt, TMm2(Dmmtct1rX*t£<^ TMm2(DMtfL\HKhJ& 

}&£ti%o *&m<DW&&mz£y. mhi, xsl ysl am, tm^, 

1 2 

1 2 

%2rT3fc, TfB^(l): 

o = (B/B)/(A/A) •••(!) 



[0045] m, ±mmm<D^mx^ mmtrmm^h^^mmm^mmm^m^^x 

[0046] _h|E^Jfe(D^^J;^^, W»4-12^m©if(lI) KD^UK, 
¥*^B?L^0. 4—1. 2/tm©Tii2^U ^TffiiB2C0^ffi^if^-rh 

[0047] ^ *&mtz±mstt.mm<D&mKmfe£tizh<D^i£t£<, tt&m<o^w&& 

[0048] J^T, ^»!l^oV^Ttft0^-r^ o 

*1\ MgO:i3J;T*CaCO 35^5jW§ISJijj^!lJ(»*XtJ«*Sr#— /i^/McioT^ 

3 
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[0049] #cvvc\ mm<Dmm^wmvm^ir^tKxmw^mu ^mw^m 
[oo5o] mmm^^mm^rmm^mi-^o 

30:75:25:4<Z)mfti:b-T:^M^bT^#i-§ o ^ta^^y-^St^o 

te900mV (m 2 -hr-atm) -C&ofc 0 
[0051] if^^h(D»A^- CfetS300 nm) ^k^AtvOf #U 0. 5ff A%<Z>3KS<D;*7y 

Oram, ^§6mm, ;ft£l3cm) %ZftW\W:9\^tM, ^JO. 2cm/ / s(D3gS"e?l^± 
[0052] >r-r^hy^A N ^^T/^-^A&t^^zR^ &f&ft(D^/]stt:tfSiO /Al 

2 2 

O =2, Na O/SiO =1, H O/Na O = 75£&3£5i-?M^U PH13(D^K|^S^^m 

3 2 2 2 2 

[0053] i:ta<Z)J;5^#^h^^ 

^utwe^ ^(D^mmfcmmb^^&fr^xmm^tcM^^iok&m 
~r% 0 ^mmn, ^m^mmimmmw-^mm^^y^vm^m^t^^x 



WO 2005/087356 



12 



PCT/JP2005/004514 



[0054] Z.<DFV$t&mWi<D&&7K s Wll^bT75 0 C<D#fc|£^A(^/— ;V/i^(D% 
ftJt =90/10) StfHtf&U *^^10^i(9^il^8rt«5ILfc«^-v ? 5^ 

tvfc 0 #k|^A^M«B(Dm^^>^n-eh^9^ [ (^) ^^f^M GC-14B 

%£3k. ftM&M a J330000, 77iy^Q{i8. 0kg/m 2 h-Cfcofc 0 
[0055] (HJfe^j2) 

i ^mmistcmfoommt mm\^ mmifxmmm&tf 200m v (m 2 • hr • 

atm), 250mV(m 2 -hr-atm), 900mV (m 2 -hr-atm) b?£Z>£.D\ZM^tlg;W- 
^ftMbfc 0 &:}3, mm^W-^^fh^Mrma^ 3mm, lmm^L, *W<^?L*£ 
30%, 35%, 40%^b7^ o ^#:(DTifiig<^¥^?L^O. 8/z m, 

M&XfoZ^yfXQ (kg/m 2 h) &mi£UZo wi^^m6^ir 0 

[0056] ni6^j;tv»\ mm^mwMm^m^^mmi^yyiy^Q^^<f^^t^ 

mU^tCo fiP^, ^*^S^M^200mV(m 2 -hr-atm)(D^^^75/^ 
Q^5. 0kg/mVe&«9, 250mV(m 2 -hr-atm)(D^^«5. 5kg/mVefc<9, 9 
00mV(m 2 -hr-atm)(D^^«8. Okg/mVe&ofco tot, ^ittflfteM^Ctt/^ 

200m V (m 2 -hr-atm) i^_hcD^$tfl!l;W3;lX, 400m V (m 2 -hr-atm) .£A_h<D 

M< Xh 7000m 3 / (m 2 • hr • atm) £A T \ 

**5, ^>^(D^mmWCa fpTtL^30000^X., ^^fCfeofCo 
[0057] (HJfefl|3) 

l^»!ll^fB«cb/cS#:(7)Mm^[W)#^, TJM^W^L^O.S/* m— 1.5 

^W^M?L^40%^Lfc o *fc, #*f*(DTffiS^lfi¥^30^m^bfc o &*5, 
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^W^TOJfflTL^^PSL, mfc<DmmtfX%£MM8t&900m 3 / (m 2 -hr-atm) t 

mistco ftmmwt « . ^^^q (k g / m 2 h) mm^tc 0 nm^^m7 (a) , (b) 

[0058] ®7 (A) ^Ulttfg a TiM^TOIfflTL^O. 4 n mJ^±-C5000 

J^_h0^f^tttg^LTV^ 0 *fc, IH7(B) ^£;rU3\ y^y^^QU, T±tWB<?> 

[0059] (Hife$j4) 

[0060] Bl8^n«\ ^MSftW^^L^/^M m, 7/im, 9^m^<toCo 
ix mCDWf&feftM&M a ^30000-efe(9, 7 n m(D^^te25000-e&'9, 9 m<D 

[0061] 
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[0062] g|9^j:tt^\ ^?Lf S#:©TiS©JI§^30 ^ m, 10 ju mtM<^K^tlX 
m(Dm&teftM&Moc&3OOOOXh<0, 10 ^ m<D#^fil000^fco^: 0 t^oT, 

#?LS^froTflWB©l¥$»*lOj« m|2Jl±36W*b<, 30/z m«_h^J;W*LV^ 
[0063] (HJg$j6) 

^<D*^gfeOit)^l. 2, 1. 05»^52«|g©SfrSrf^Sbfeo # 

[0064] HlOJCitLfi, #?LfSfr©TJIS«t5ef©7^hit^l. 2, 1. 05 

{*1500-efeo7ho t^oT, TIg»t5S^©T^^^ftbiil. 05fi*_h;W 
1. 2J^_h^j;^90^bV^r^«^tbf' o 
(^ife$j7) 

0. lmol%, 0. 5mol%, 0. 8mol%£&3J;5^MMLfcS#:^MUc 0 &*5 % S 

m<Dmm&30vm, if<D)|^lram, *W^7L*^40%i!b7^ o ^ib^ 
ffc<D^#>3giMSte900mV (m 2 -hr -atm) X&ofc 0 
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SrTl2l;:^t- 0 

mi2^i^^\ &&&&fo*P<DCaiiK.(D&Wr£&&&0. lmol%,0. 5mol%, 
0. 8mol%b&<tj:Zlc^hXTfr#y&mibmT1rZZb&m&^1Zo SP*^ Ca£ 
KO^fH^^WO. lmol%<D#^^T/V^!J5iiS^i3kg/mm 2 ^^i9, 0. 5mol 
%©i§^K*7kg/miii 2 £:>fc?), 0. 8mol%<D#^f25kg/Wn 2 i:&ofco ^tU2, & 

^»KdSj§*"t-«ri:-C#?L©^©3ftSdSteT«d^-C*>5o lot, #?L«S 
#:^COCairK<D^tf^#^^0. 8mol%i^T^0*b<, 0. 5mol%£kT&£\)& 

mi3\CXm-£, #?LMS#:^(^Ca^K(D-^ff-^#Wo. lmol%, 0. 5mol%. 

o. 8moi%t^<f^^tix / ^mmma^mrir^-t^mm'(:^fc 0 mh, cat 

KCO^tf-a-^^^o. lmol%(D#^^^g|^#[a^30000-efc«9, 0. 5mol%C0 
Wf&l*£20000Xfo<9, 0. 8mol%C0^^^5000-efeo7t 0 ^ot, ^^MMW-^<D 
Ca^K(D^ff^W^«0. 8mol°/o^T«L<,0. 5mol%J^T^J: ( 90*bV>i 

40%, S#^M3SS400mV(m 2 -hr-atm)(Z)*W^iib, ^(D^g^if^" 
fctf^ ^7^^Q{*. 4. 0kg/m 2 h^fcofc 0 ¥^lB^©M^if^ 

Mb, ^^hi^^i^LT, wttM&mmmvtco w^^miKA), (b) 
^^\z.mm<D^mmm^A^<^t^(D^m^ma m^A^t^tK urn (b 
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[0065] ft. «0J{iJiizRb^W!j^K^tL^<D-e{^<. *^M(D^^^^L^ 

[0066] mi^mm<Dmmmm^x^mm(D-^7jkirmmmx^ 0 

m5p<—<s<u-^a> (pv) ptmmmz^i-Mf&mxfoZo 

m6mm^mmmmtyK(Dmmm&xh^9^^Qt(Dm^^irmxh^ 0 

[07] (a) nrmm^wm^mt^mmm. a b^m^^-rrnxm. (b) nrm 

m^wmii^ty^y^^Qtcom^^irmxh^o 

m8i^mmfr<Dm±m^bfrMm<DfrM&mb<Dmm&^irmxfo% 0 

m^mmm^rmm^m^b^mm^mmmt^mm^irmxh^o 

[an] (a) tett&miz&ttzmfcn^mxMtfrm&m. « b^mm^-rmx 

[|l|l2]^|^^B#(DT/^^y?^S^#^4^ov^TSy^L7t^^r0^^o 

[013]Cai:K(D^ff^^-^^^gl#m a ^i-0T^ o 
[0067] 1 — 
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m^mm 

itfffBTi&jg<^¥^ai^ 

[2] Wt§e>&&&£&<D&^ifX%&&M8t&. 200— 7000mV(m 2 -hr-atm)-e$)S 
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